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When one considers that the number of forms of living birds known 
at the present time is approximately 25,000, the fossil species that 
have been discovered are remarkably few. The most recent synopsis 
of the fossil birds of the world, that of Koloman Lambrecht, published 
in 1921, includes only 700 species, part of them of doubtful identity; 
the list has been increased slightly in the seven years that have passed 
since this publication. At the present date there have been described 
154 species known only as fossils from that part of continental North 
America which lies north of Mexico (but including the peninsula of 
Lower California), this being the area included by the American 
Ornithologists’ Union in its official Check-List. To complete the 
roster of fossil forms for this region we must add 105 species now living 
whose bones are found in deposits of Pleistocene age, so that the list 
includes at the present moment 259 names. The total is less than 
that for any other group of vertebrates except the amphibia for this 
region. The fossil reptiles according to data supplied by Dr. O. P. 
Hay, now number 1011, or nearly four times the number of birds, 
while the amphibians (without reference to supposed members of this 
group named from tracks alone) reach a total of 156. 

That comparatively few students have taken up serious work on 
our fossil birds may be due to three factors: first, the small numbers in 
' which fossil bird bones ordinarily occur; second, the incompleteness of 
the specimens in most cases; and third, the lack of skeletal material in 
most museums for comparative use. 


1 Presidential address delivered before the Acapemy January 10, 1928. Received 
January 26, 1928. 
145 





146 JOURNAL OF THE WASHINGTON ACADEMY OF SCIENCES VOL. 18, NO. 6 


It is true that there have been occasional deposits in Pleistocene beds 
in North America where bones of birds have been found in great 
abundance, as at Fossil Lake in Oregon, and in the pitch deposits at 
Rancho La Brea in California, but these are exceptional both in 
number of individuals and in range of species represented. Ordinarily 
the éareful collector of vertebrate fossils finds no bird remains what- 
ever, or at most recovers only a few fragments in the course of a 
season’s explorations in the field. Most of these are secured in- 
cidentally in other excavations, the majority of bird bones being small 
and easily overlooked, or of such form as to offer little promise, so 
that when only partially exposed they may be disregarded by the 
searcher for striking specimens. 

Bird remains in the fossil beds below the Pleistocene are charac- 
teristically fragmentary or broken. Leg and wing bones are those most 
usually encountered, with occasional parts of vertebrae, pelves, sterna 
or ribs. Seldom are more than the merest fragments of skulls secured, 
and on relatively few occasions have complete skeletons been found. 

Birds as individuals exist in enormous numbers, and as there is 
naturally a constant mortality among them it might be expected that 
their remains would be abundant. There is no reason to suppose that 
birds were less common during the Tertiary than now; in fact there is 
ground to believe that they may have been more numerous prior to 
the Recent Period than in the present century. Our present race of 
civilized: man was not then developed to trouble them: and there is 
no question but that the rising dominance of man in the last hundred 
years has had far reaching effect in reducing the total numbers of 
birds, both by his personal activity in hunting, and by the changes in 
ecological conditions that have attended his agricultural and com- 
mercial developments. Many of our existing species are now able to 
maintain their living status only through restrictions arranged for 
their benefit by those far-sighted persons who realize the necessity 
for conservation in connection with our remaining wild creatures. 

It would seem then that in previous geologic ages there may have 
been more birds present in North America than exist today. That 
few seem to have been preserved as fossils is apparently due to the 
fact that the bones of birds are so light that they are easily destroyed. 
Most of the limb bones have a hollow center, with comparatively thin 
walls of dense, rather brittle structure, and when subjected to undue 
pressure are crushed or broken. Most birds die through capture by 
some predator, or if overtaken by disease are eaten promptly by some 
scavenger. As the majority are of small or medium size they are often 
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entirely consumed, and their bones comminuted or destroyed by the 
strong digestion of the creature that has found or captured them. 

That this destruction is the usual course when birds die will be 
attested by field naturalists when they reflect upon the hundreds and 
thousands of living birds that are seen and the relatively small number 
of instances in which remains of dead birds are encountered. Armies 
of predatory or scavenger creatures, many of them unnoticed by the 
average individual, destroy the carcases immediately upon death. 

The bones that in past ages through fortuitous chance have escaped 
this destruction are frequently of little moment to the paleontologist. 
Bones of the toes, ends of the ulna, broken bits of the coracoid, or 
fragments and slivers from the shafts of long bones, all of which are 
common as fossils, ordinarily offer no distinctive characters, and, in the 
main, should be disregarded by the careful student. Unfortunately 
through the enthusiasm of early workers in the science these have 
served frequently as the basis of description for names that are now 
stumbling blocks in modern paleontological studies. 

In work in the field I have been interested in observing the skeletal 
remains of birds, and have found that chance today seems to favor the 
preservation of exactly the same type of fragments as those found 
among Tertiary fossils. The body of a duck or a heron is eaten by 
some coyote or vulture which tears out the breast and the viscera, 
destroying part of the sternum, breaks the skull to obtain the brain, 
and mangles the wings and thighs. The remaining portions dry 
somewhat, and the flesh is removed either fresh or dried by the work 
of insects. The broken skeleton is light, and unless anchored by 
vegetation, blows about with the wind or is swept by running water. 
Bit by bit if falls apart and is scattered over the space of several 
square feet. Occasional bones are buried in such a way that they may 
be subject to decay, or, less often, where they may be preserved. 
Even where vertebrate scavengers are not active delicate portions 
and many of the more sturdy bones disappear. 

Imperfect preservation is common where predatory enemies are 
absent. On the islets in the Hawaiian Bird Reservation thousands 
upon thousands of birds of moderate size live without interference 
from the usual enemies that prey upon birds in continental areas. It 
might be expected that here complete skeletons would be preserved 
in large quantity since there is the usual regular mortality among the 
assemblage. I found, however, that even here the carcases dis- 
integrated while the thinner parts of skulls, sterna and pelves, under 
the combined effect of sun, rain, and wind-blown sand, were corroded 
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away, and the firmer bones were scattered by violent gales. On 
Laysan Island many found a resting place in the concentrated saline 
waters of the shallow, central lagoon, and here on investigation I 
found a veritable cemetery of bird remains, mostly composed of the 
long bones, characteristic of fossil deposits. These thousands of 
fragments were being steadily buried in the sands that blew in upon 
them so that the lagoon at Laysan may be a possible source of fossil 
deposits for study in the remote future if then there still exist beings 
interested or capable in such research. The situation on Laysan 
suggests that similar conditions have operated on many oceanic islands, 
and that there is opportunity for discovery of extinct forms of life 
when these are found and properly exploited. Formation of such 
large deposits seems to occur only under exceptional circumstances, 
it being more usual for only scattered fragments to be preserved. 

The certain history of the class of birds as known in North America 
at the present time must be considered to begin with the Cretaceous 
period of geologic time. It is true that there is one species called 
Laopteryx priscus, described by Marsh from the Morrison formation 
of southern Wyoming, that in late years, without particular reason, 
has been listed in the same family with Archaeopteryx of the Old World. 
As there is, however, some doubt that Laopteryx is actually avian, 
its systematic position must be considered vague until it has been 
more carefully studied. Another fragment, described by Emmons 
in 1857 as Palaeonornis struthionoides, from what are considered 
possibly Triassic beds in North Carolina, is also so doubtfully avian 
as not to merit consideration at this time. 

The first fragment of a fossil bird from this continent of which we 
have record, a part of a tibia, was secured by S. W. Conrad in Cre- 
taceous marl beds near Arneytown, New Jersey. This was men- 
tioned in 1834 by Dr. Morton in his “Synopsis of the Organic Re- 
mains of the Cretaceous in the United States,” as a species of Scolopaz, 
but was not actually described until 1870 when Marsh bestowed upon 
it the name Palaeotringa vetus. 

The birds found in the Cretaceous period of greatest interest are 
species known to have teeth, first described from specimens found 
by Marsh and parties under his direction in the Niobrara beds of 
western Kansas. Of prime importance among these are the members 
of the family Hespercrnithidae, in which there are at present recog- 
nized five species. Several practically complete skeletons have been 
discovered so that in spite of their antiquity these fossil forms are 
fairly well known. The species of Hesperornis were diving birds with 
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greatly elongated bodies, strong legs, paddle-like feet, and long necks, 
with the jaws set with sharply pointed teeth placed in continuous 
grooves. The vertebrae were saddle-shaped like those of modern 
birds. The lower jaw had teeth set along the entire length, but in the 
upper jaw teeth were placed on the maxilla alone, the premaxilla 
being smooth, so that apparently even at this remote date there 
began a tendency to tooth reduction which has resulted in the tooth- 
less jaws found in modern birds. The various species of Hes- 
perornis lived in the shallow seas that covered parts of the interior of 
our country in the Cretaceous, and from their form seemed to have 
fed on fish which they captured by diving. They were so adapted 
for aquatic life that they had entirely lost the power of flight. In 
fact the wing is known from the humerus alone which is reduced to a 
slender, curved stylus, the head of which has so slight an articulation 
on the scapular arch that it is evident that it had little function. It 
is possible that the remaining wing elements were represented by 
rudimentary bones but these have not been identified, and if present 
at all they must have been very small. ~ 

Early constructions of the skeleton represented Hesperornis in an 
upright attitude, but on more careful examination of the articular 
surfaces of the leg bones it was found that the legs projected at right 
angles from the body so that it is doubtful if the bird could stand on 
them at all. It appears that Hesperornis presented the most highly 
specialized developments for aquatic life of any bird yet known. It 
travelled through the water by propulsion of its tremendously powerful 
feet, which are of such form and have such size in relation to the re- 
mainder of the skeleton that it is probable that at need the bird could 
develop the speed and agility in turning found in the modern shark 
or porpoise. On land, if it ventured at any time on terra firma, it must 
have progressed like a hair seal, prostrate on the breast; it is possible 
that it built a nest of floating vegetation in the water like the modern 
grebes, and seldom if ever did more than flounder out on shore to rest 
in the sun. If its eggs were placed on shore they must have been 
deposited near the water’s edge like those of loons. 

Marsh, deceived by the flat sternum, on which there is no keel for 
the attachment of flight muscles, characterized Hesperornis as ‘“‘a 
carnivorous, swimming ostrich” while later authors have considered 
it as perhaps ancestral to the modern grebes and loons. In point of 
fact Hesperornis is so highly specialized that it is doubtful that it may 
be considered ancestral to any modern form other than that it repre- 
sents a type of bird that lived at an earlier age. Resemblances to 
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Hesperornis seen in modern species appear to be merely those charac- 
terizing birds as a group, or are the preservation in a few of ancient 
characters which in the Cretaceous may have been developed in all 
forms of birds. 

The second type of toothed bird, described from the Cretaceous by 
Marsh, is /chthyornis, a genus in which seven species are at present 
recognized. IJchthyornis victor and I. dispar, the two that are best 
known, in body were about as large as a domestic pigeon. The neck 
was long, and the head was large and strong, with long jaws im- 
planted with many small, sharply pointed, recurved teeth set in 
sockets. The wings were large, long and strong, the sternum heavily 
keeled and the legs and feet comparatively weak. The biconcave 
vertebrae, which have the form found in fish and some amphibians 
and are unlike those of any other bird, were the most peculiar feature 
of the group. Jchthyornis was entirely different from Hesperornis in 
that it was pre-eminently developed for flying. That it flew by 
feathers, and not by means of a skin membrane as do bats, is shown by 
tubercles for the attachment of secondary feathers on the ulna, and 
the ankylosis of the metacarpal elements into one bone to form a firm 
support for the primaries, the long wing feathers on the outer part of 
the wing. As a flying form it is apparently nearer the central stem 
from which has come our modern birds than is Hesperornis. Ichthy- 
ornis, however, shows primitive tendencies in that it still carries the 
amphicoelous or biconcave type of vertebral articulation, so that it 
combines the ancient with the new, as a grandmother may don the 
dress of a modern maiden. Jchthyornis has been postulated as 
ancestral to modern terns or skimmers, but here again I believe that 
resemblance is merely convergent due to the restriction placed by 
method in flight on the evolution of bodily form in birds. It is my 
belief that birds of the Cretaceous had as varied form as those of 
modern times, and that there is no direct linear connection between 
the few fossils of this time yet known and existing groups. 

Certain other Cretaceous fossils, (Apatornis celer, and Baptornis 
advenus) from the Niobrara beds, are placed among the toothed birds. 
There have been described also from the Cretaceous of New Jersey 
three species of a genus known as Palaeotringa that are currently 
located in the modern family Scolopacidae which contains the snipes, 
and three more of the genus T'elmatornis that are allocated in the family 
Rallidae among the rails. Another, Laornis edvardsianus, is consid- 
ered as an anserine bird of the family Anatidae, or ducks, geese and 
swans. It is very probable that none of these has anything to do with 
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the existing families in which they have been grouped, and that all 
should be placed lower, near Hesperornis and Ichthyornis. From the 
evidence of the two genera last mentioned, the only forms in which 
the jaws have been found, it would appear that teeth are a character 
to be expected in all ornithic forms of the Cretaceous, and that we 
should not, therefore, put any Cretaceous bird in a modern family 
unless its skeleton is completely known. 

With the beginning of the Tertiary there is a sudden change in 
our known fossil avifauna. Toothed birds have disappeared, and the 
forms found are more like modern types so that the greater number of 
the approximately 25 species of fossil birds that have been described 
from the Eocene of North America are now placed in modern families. 
It may be said that a number of these have been named from very 
inadequate material and that some, perhaps, may not be birds, as the 
bones from which they have been described are so fragmentary as to 
make it difficult to decide whether they belong in the class Aves or 
elsewhere among the vertebrates. Others on further study may be 
found sufficiently peculiar to warrant their separation as distinct from 
living families. 

Diatryma steinti from the Lower Eocene (Lower Wasatch) of 
Wyoming is one of the few fossil birds found that is represented by a 
nearly complete skeleton. This great bird stood nearly seven feet in 
height and was developed for a terrestrial life. It possessed strong 
legs, and a heavy head, with a great, arched bill, and very small, 
almost aborted wings. Superficially it suggests the remarkable 
Phororhacos of Patagonia, and probably was similar in habit. It has 
been described fully by Matthew and Granger but has not been 
carefully studied so that its exact affinities are uncertainly known. 
It is placed at present near the cranes and rails, but does not seem to 
have very close affinity with either. 

Another form that is known from a nearly complete skeleton is 
Gallinuloides wyomingensis from the middle Eocene (Green River) 
of Wyoming, a gallinaceous form, typical of a special family related 
to the curassows and guans, fowl-like birds that live among the 
branches of trees. Minerva saurodosis of the same age is apparently 
& primitive owl, while Presbyornis is a shore-bird placed in a separate 
family from any of our modern species. It seems to have resembled 
an avocet but probably was more aquatic and swam more readily. 
Nautilornis was an auklike form that differs from modern auks in 
that it seems adapted for wading as well as for swimming. Other 
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species that have been described from this age are so fragmentary as 
to be uncertain in character. 

Bird remains from the Oligocene of North America are as yet few 
so that to date only six species have been recorded. Two of these, 
a cormorant, and a supposed pheasant named by Shufeldt, are of 
uncertain status. The only important deposit of this age that has 
yielded much bird material to the present is one in Weld County, 
Colorado, where collectors from the Colorado Museum of Natural 
History in Denver, in exhuming great series of such mammals as 
Trigonias, Symborodon and Archaeotherium, have uncovered a few 
bones of birds. From these the speaker has recently described four 
species representing peculiar genera not known in modern times. 
Phasmagyps patritus is a vulture related to the living black vulture 
but about one half larger. Palaeogyps prodromus, in the same family, 
is more like the California condor but is only two-thirds as large, 
Palaeocrex fax is a large gallinule, apparently between two and three 
feet in height, and Bathornis veredus is a species of the shore-bird family 
of thick-knees or (Edicnemidae. Bathornis was peculiar in possess- 
ing a hind toe which is missing in living representatives of the family. 
Further species of extinct birds from the Oligocene will be awaited 
with interest since in this age we may expect the earliest species that 
are at all closely similar to those living today. 

The 23 birds certainly allocated to the Miocene include a consider- 
able variety of forms. In Colorado, in the deposits known as the 
Florissant lake beds, famous for the insect and plant remains that 
that they have produced during the past fifty years, there have been 
found remains of several birds. A plover has been described as 
Charadrius sheppardianus, while another species, a perching bird 
about as large as a cedar waxwing or bluebird, has been named 
Palaeospiza bella by J. A. Allen. During a recent examination of the 
type of the latter species I found that it is representative of a peculiar 
family to be known as the Palaeospizidae, which belongs near the base 
of the oscinine subfamily of the perching birds, immediately above 
the larks, or Alaudidae. 

Another avian species from these same Florissant beds has had a 
curious history. In 1883 the paleobotanist Lesquereux named 
Fontinalis pristina from a specimen that he thought was a bit of a 
fossil moss. In 1916 Knowlton called attention to this species indi- 
cating that the fragment on which it was based was not a plant, but 
was in reality a bit of a feather. Fontinalis must, therefore, be trans- 
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ferred to the avian list where it is placed in the group of incertae sedis 
without hope ever of ascertaining its proper relationships. 

Among other Miocene fossils there have been found jn the beds 
of diatomaceous earth at Lompoc, California, a number of birds 
from which Loye Miller has described six species, a shearwater, 
three gannets or boobies, an auklet, and a shore-bird. These occur as 
flattened impressions or silhouettes in beds of nearly pure diatomaceous 
material. The birds found are mainly fish-eaters that may have come 
to a shallow Miocene bay to feed on myriads of herrings whose remains 
abound in the same beds. The most abundant bird is Puffinus 
diatomicus, a shearwater allied to the living blackvented shearwater. 
Limosa vanrossemi is a godwit much like the modern marbled godwit. 
Sula willetti, a booby somewhat like the living red-footed booby, is of 
interest in that it shows the same type of closed external nostril found 
in modern Sulidae, indicating the great antiquity of this character. 
The bone in these specimens has been so altered that on exposure to 
the air it crumbles and disappears, leaving only an impression that in 
turn is evanescent, as the material in which it is formed is soft and 
friable. . 

The Miocene of the Sheep Creek and Snake Creek beds of north- 
western Nebraska under exploration by the American Museum of 
Natural History, Princeton University, the Carnegie Museum, and 
Mr. Harold Cook, has yielded a fair number of bones of birds from 
which I have described seven species, including a hawk, Buteo 
typhoius, related to the modern red-tail, two small eagles, Geranoaétus 
ales and G. contortus, of a genus not found outside South America in a 
living state, and a kite, Proictinia effera. There is also a peculiar 
limpkin, Aramornis longurio, and a small paroquet, Conuropsis 
fratercula, allied to the modern Carolina paroquet but smaller. One 
may picture the area as a badlands section where hawks and eagles, 
with nests on the sides of cliffs, dropped the bones of their prey on the 
slopes below, to mingle with occasional bodies of the predatory birds 
that had brought them to the place. 

The Pliocene, like the Oligocene, has fossil birds poorly represented. 
as yet, as at present we know only 10 forms from within the limits of 
this age. The upper Snake Creek in Nebraska, which is placed in the 
lower Pliocene, has given us an eagle, and a species of chachalaca, 
Oritalis phengites, a tree-haunting, gallinaceous bird of a group not 
found today north of the lower Rio Grande Valley. From these same 
deposits within the last few weeks I have received the humerus of a 
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crane that is seemingly identical with the existing sandhill crane, the 
first instance found of remains of a species still living below the 
Pleistocene. From beds ascribed to the Upper Pliocene in southern 
Arizona I have identified a small goose, Branta minuscula, a tree 
duck, Dendrocygna eversa, a sandpiper, Micropalama hesternus and 
a dove, Chloroenas micula. 

Though a part of the birds of the Miocene and Pliocene are peculiar 
many are identified in genera existing at the present time. It is my 
own belief that these two ages mark the period of evolution of our 
modern genera of birds and that there has come comparatively little 
change in generic type since. In my opinion evolution among birds 
during the Quaternary has been concerned principally with the 
development of those differences that characterize species and sub- 
species, differences which in some cases have been so pronounced that 
present usage, with its close perception of minutiae, concedes them as 
generic. When broad, comprehensive limits are given generic groups, 
however, these seemingly have had their origin in the latter part of 
the Tertiary. 

It seems probable that the bird life of the Miocene and Pliocene 
was even more varied and wonderful than that of today, and that a 
larger number of species may have existed. We are told that climatic 
conditions in that time had not developed such sharply marked zonal 
characteristics as in the Recent period, so that though the temperature 
was not oppressively warm it was moderate and fairly uniform at 
points much farther north than under modern conditions. Forms 
that we consider now as subtropical, in the Miocene and Pliocene 
ranged north into northern Nebraska, and probably further. We 
are aware that the present number of species in tropical and subtropical 
sections of America is much greater than in the temperate zone. 
Ecuador for example, in the geographic limits at present granted to it, 
has approximately the same area as the State of California. The 
known bird life of Ecuador at the present time numbers 1508 forms, 
more than for the whole of North America north of Mexico, while that 
of California at the end of 1924 (the latest published revision of the list) 
included only 594 species and subspecies. By analogy we may suppose 
a rich and highly varied bird life for the Miocene and Pliocene periods 
in North America, a fauna that since has been in part exterminated 
and in part restricted to more southern latitudes. Further research 
may be expected to increase considerably the list of fossil forms known 
from this section of geologic time. 
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With advance into the Pleistocene we come to an age in which the 
fossil avifauna becomes much better known through more numerous 
occurrence and greater abundance of specimens. Fifty extinct species 
have thus far been described from our Pleistocene beds, evidence of a 
rich avifauna. There are in addition 105 species of birds still existent 
whose remains have been identified in Pleistocene deposits, so that the 
entire group for this period includes 155 forms of birds, more than 
half our present list, and a considerable number when we consider the 
smaller figures yielded by our census in previous ages. 

It may be remarked parenthetically that the fifty extinct species 
that have been described from the Pleistocene are definite indication 
of what has been said above of the probable abundance of birds at the 
close of the Pliocene, since these forms undoubtedly had their evolution 
prior to the Ice Age and were in existence at its beginning. From 
somewhat meager information I am inclined to regard the close of the 
Tertiary as the period of greatest diversity and abundance in bird 
life in the earth’s history so far as North America is concerned, and to 
believe that with the rigors of climate incident to the opening of the 
Pleistocene, and the even more unfavorable conditions of the historic 
part of the Recent Period occasioned by the increase of man over the 
earth, there has been steady reduction and extermination among birds, 
a process that will continue in spite of protective regulation until most 
of the peculiar forms have disappeared and only the more adaptable 
ones remain. 

To return to our Pleistocene avifauna we find several deposits that 
have yielded abundant bird remains. The earliest known of these 
important beds was that of Fossil or Christmas Lake, in the arid 
section of Oregon, where deposits containing hundreds of bones of 
birds have been explored. ‘These, studied first by Shufeldt and later 
by Miller, have given a varied list of birds, mainly aquatic, of which 
a number have been described as species distinct from those existing 
today, and many have been identified as identical with living forms. 
Dr. O. P. Hay considers the age as first interglacial. Of the more 
than twenty peculiar species only one, Palaeotetrix gillii, is now held 
to be generically distinct from living birds. The flamingo, Phoeni- 
coplerus copei, is the most unusual species in the assemblage, as any 
of the other genera might be expected in this area today. It may be 
remarked that the flamingo is no criterion for particularly warm 
climate at the time mentioned, since a somewhat similar species of 
flamingo now ranges and nests in South America through Patagonia 
where the summer weather is often cold and inclement. 
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The deposits of bird bones from this Oregon locality are found in 
an old lake bed that from modern conditions might be supposed to be 
similar to the small alkaline lakes now common in this area. If this 
is true it is possible that the great abundance of bird remains is 
indicative of a condition in the Pleistocene similar to one that has 
destroyed hundreds of thousands of waterfowl in the western part of 
the United States in recent years. The malady to which I allude, 
the so-called ‘‘duck sickness,” has been especially prevalent in the past 
twenty years in the deltas of streams flowing into Great Salt Lake in 
Utah, but is known in alkaline lakes in a number of other sections, 
including the Malheur region of Oregon. Briefly, it appears that 
birds, principally ducks and other aquatic species, become affected 
by excessive concentrations of alkalis in the waters in which they 
feed, and unless they can have immediate access to fresh water they 
become paralyzed and die. Aquatic birds of various kinds have been 
affected and the number of individuals known to have been thus killed 
in the last twenty years has been tremendous, running literally into the 
millions. The possibility of the accumulation of extensive deposits of 
bones of birds that may be preserved as fossils under these conditions 
is easily evident. 

The most famous deposit of Pleistocene vertebrate remains in the 
New World is that of Rancho La Brea on the Californian coastal plain 
only a few miles from the business center of the city of Los Angeles. 
Here outpourings of asphalt from the depths of the earth have been 
exposed in such a way that they have served to entrap animals which 
were held in sticky embrace until death came to them, and then when 
decay had released their skeletons, to entomb the bones in a bed of tar 
where many have been preserved in perfect condition. The manner 
in which this pitch trap operated is seen in minor deposits that form 
today, as it is not unusual to find small mammals or birds held fast in 
the viscous substance. Under careful exploration the beds at Rancho 
La Brea have yielded bones to an aggregate of many, many thousands 
and have included very large numbers of remains of birds. To the 
present time Loye Miller has published identification of nearly sixty 
species, and there are unquestionably others to come as the smaller 
forms, the passeriform or perching birds in particular, have not yet 
been carefully studied. Two-fifths of the forms from these deposits 
are extinct. Such scavengers as vultures, which would be attracted 
to the bodies of dead animals, are represented in abundance, and 
include several extinct genera. Among these the most curious is the 
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great Teratornis merriami, which is known from almost the complete 
skeleton, and represents the largest of flying birds, exceeding in wing 
spread the modern condors. Another species of great abundance 
was a gallinaceous bird, Parapavo californicus, supposed at one time 
to be a peacock, but now admitted as a species of turkey. The age of 
these deposits is placed by Hay as first interglacial. 

Asphalt deposits of similar kind have been found recently near 
McKittrick, and near Carpinteria, California, giving additional infor- 
mation on the distribution of the avifauna of California in the Pleisto- 
cene, which, in its abundance of vultures and large hawks and entire 
lack of gulls, offers a decided contrast to that of Oregon. 

Recent explorations in Florida, near Vero and Melbourne, in what 
are supposed to be Pleistocene beds, have yielded remains of birds in 
which are found the great stork known as the jabiru, and various other 
species. Recently a valuable collection gathered by Mr. William W. 
Holmes near the west coast has come into my hands for study, and on 


preliminary examination is found to contain a considerable variety of. 


species. Most remarkable is a broken metatarsal of a male turkey 
with a trifid spur core that may represent an unknown species. Multi- 
ple spurs are known among certain pheasants, but have not been 
recorded among the gallinaceous birds of North America. The Holmes 
collection when fully identified will add considerably to knowledge of 
the ancient Floridian avifauna. 

Cave deposits that have been explored in California and also in 
Pennsylvania and Maryland have contained remains of Pleistocene 
birds, that need not be described in detail except to remark that such 
offer a fertile field for investigation. 

The discovery of additional forms in the Cretaceous is uncertain but 
if obtained will be important. At the present time only two types are 
well known from this period, one of diver form, and the other of 
flying habit that apparently fed on the wing over water. These are 
both so specialized that we may expect that other toothed birds 
existed though their possible presence is now indefinitely indicated by 
fragments of a few waders or marsh inhabitants. The Tertiary should 
give many more species than now known, particularly in its Miocene 
and Pliocene beds, and finally from the Pleistocene we may expect 
many forms in addition to those already discovered. From cavern 
and other deposits we may hope for more extinct species related to 
modern birds, some peculiar and some with relatives living today in 
South America. 


MARCH 19, 1928 WETMORE: PREHISTORIC ORNITHOLOGY 157 








| 
. 
| 
| 


| 
| 

























158 JOURNAL OF THE WASHINGTON ACADEMY OF SCIENCES VOL. 18, No. 6 


It has been already intimated that the number of extinct species 
of birds from North America is far less than is to be expected. As 
the forms described by earlier students are passed under review it is 
evident that much remains to be done to decide their proper status. 
Many have been named from such insufficient material that their 
systematic position is doubtful while there are a few in which the type 
material is a composite of fragments that may contain remains from 
two or more families so that selection must be made to properly apply 
the name. Some that have been called birds probably are not avian 
and eventually will be rejected from our list. Progress is being made 
steadily in these matters and yearly the condition improves so that 
our uncertainties become fewer and fewer. - Such glimpses as our few 
fossils give us of the life of the past are fascinating and promise high 
return for the most painstaking study. At the present rate with which 
new material comes to hand we may possibly expect to see our knowl- 
edge of palaeornithology in North America doubled in the next twenty 
years, 


PALEOBOTANY.—A petrified walnut from the Miocene of Nevada.' 
Epwarp W. Berry, The Johns Hopkins University. 


There is in the National Museum collections a single silicified speci- 
men of a walnut, which, despite precise data regarding the locality 
from which it was collected, shows such characteristic features that it 
fully merits description. The specimen was collected by W. M. 
Leite, who in July, 1885 sent it to the late Professor Joseph Le Conte, 
who must in turn have submitted it to the late Frank H. Knowlton, 
since the original letter bears the following notation in Dr. Knowlton’s 
handwriting: ‘This is probably a nut of Carya (Hickory).” 

Mr. Leite stated that the specimen was collected in the desert along 
the old emigrant road near the line of the railway, 50 miles east of 
Reno, Nevada. Hence it probably came from the Truckee beds? 
and is Miocene in age. 

The shell of the nut is slightly yellowish on the outside, but very 
light in color where fractured. Both faces are partially broken away 
and one of these breaks exposes a complete cotyledon, similarly 
silicified, but black in color and strikingly contrasted with the en- 
closing shell. 


1 Received January 10, 1928. 
2? CLARENCE Kina. Rept. U.S. Geol. Surv. 40th Par. 1: 412. 1878. 
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Although superficially this nut suggests those of the hickory, the 
cotyledons in all of their features are those characteristic of the exist- 
ing walnuts. The differences between the two 
are not profound, but they are perfectly defi- 
nite. These have been discussed at some length 
recently by the present writer in describing the 
petrified walnut kernels of the Titanotherium 
beds of Nebraska’ and therefore need not be Fig. 1—Juglans nevadensis 
repeated in the present connection. The pres- Rahs BER 
ent species, obviously new, may be named and described as follows: 


Juglans nevadensis Berry, n. sp. 

Nut. relatively small and smooth, although considerably larger than the 
existing Juglans rupestris, 1.7 centimeters high, 1.8 centimeters in width and 
2 centimeters in thickness. Wall 2 millimeters thick at the sides. There isa 
conspicuous hilum at the base. The apex is rounded. The cotyledons are 
separated and not compressed, with their inner surfaces concave: the radicle 
is prominent, superior and pointed, and its keel extends downward to the 
widely rounded basal sinus lying between the basal lobes of the cotyledon: 
their superior lobes are also narrow and rather pointed, and similarly separated 
from the radicle by open rounded sinuses. The cotyledonary surfaces are 
nearly smooth. The surface of the nut (bony seed coat) lacks the usual cor- 
rugations so frequent in the case of the existing species of Juglans, but it is 
obscurely uneven, quite as much so as in some specimens of the existing 
Juglans regia and J uglans sieboldiana which I have examined. 

The present species differs from the only other petrified walnut known 
to me—Juglans siouxensis (Barbour) Berry (op. cit.) of the Oligocene of 
Nebraska, in its considerably smaller size, smoother cotyledons, which have 
straighter side edges and more pointed lobes. 


Juglans nevadensis comes from a region where the genus has hitherto 
been unknown in either the fossil or living state, so that although the 
past history of the genus has been discussed on several occasions, a 
few remarks are called for in the present connection. Nevada, since 
the elevation of the Sierra Nevada, has been too dry for the existence 
of Juglans, all the known species of which require a deep moist fertile 
soil. The existing species geographically neares to the fossil are 
Juglans californica of southern California, Juglans rupestris major of 
central New Mexico and Arizona, and Juglans rupestris of central and 
west Texas and adjacent parts of Mexico and New Mexico. 

All of thése occur in an arid country, but are confined to stream mar- 
gins or canyon bottoms where the soil is moist and deep, and hence do 


* Epwarp W. Berry. Amer. Mus. Nov., No. 221. 1926. 
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not depart from the normal environment of the eight or ten other 
existing species. These three species, or more probably their an- 
cestors, have had their distribution restricted in correspondence to the 
shrinkage of such environments in the central and western United 
States during the later Tertiary. 

The genus Juglans is said to go back to Upper Cretaceous times, 
and numerous fossil species have been described, especially from rocks 
of Tertiary age, the majority being based upon foliar remains. 

The Miocene tree which bore this nut may, of course, have been a 
stream margin dweller, but the accumulating evidence for mesophytic 
climatic conditions during the Miocene in western regions now arid or 
semiarid, such as is furnished by the flora found in the Esmeralda 
formation of Nevada,‘ or the Latah formation of eastern Washing- 
ton,’ strongly suggests that we are dealing with general rather than 
local climatic conditions, conditions which have an important bearing 
on the age of uplift of the bordering mountains. 


BOTANY.—New plants from Central America—XI. Pavut C. 
Sranb.ey, U. 8. National Museum.’ 


All the plants described as new on the following pages belong to the 
family Rubiaceae, a group to whose collection the writer has given 
special attention. There is no doubt that wider exploration in the 
Central American forests will increase greatly the number of repre- 
sentatives of the family known to occur in the region. 


The present paper includes the description of a new species of 
Houstonia from northern Mexico, as well as notes regarding several 
plants of scattered families for which new data are available. 


Hydrangea diplostemona (Donn. Smith) Standl. 


Gilibertia diplostemona Donn. Smith, Bot. Gaz. 61: 373. 1916. 

Hydrangea inornata Standl. Journ. Washington Acad. Sci. 17: 9. 1927. 
Recently I have seen the type of Gilibertia diplostemona. Although not 

bearing a collector’s number, it is evidently a part of Pittier 14068, upon 

which Hydrangea inornata was based. 


‘Epwarp W. Berry. Proc. U. 8S. Nat. Mus. 72: 23. 1927. 

5’ Epwarp W. Berry. U.S. Geol. Surv. Prof. Paper (in press). 

1 Published by permission of the Secretary of the Smithsonian Institution. For the 
last preceding paper of this series see this JourRNAL 17: 520. 1927. Received Novem- 
ber 21, 1927. 
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CAMPNOSPERMA PANAMENSIS Standl. Journ. Arn. Arb. 2: 111. 1920 


The type of this species (Anacardiaceae) was collected at the Chiriquicito 
Lagoon, Panama, in 1920. The tree has been collected again, in the Chan- 
guinola Valley, Panama, by Cooper and Slater (no. 154). The vernacular 
name is ‘‘orey.” 


MEtocHIA BERNOULLIANA Donn. Smith, Bot. Gaz. 35: 2. 1903 


This species, occasional in Guatemala and Salvador, has not been known 
heretofore from Mexico. It was collected_at Santa Barbara in March, 1841, 
by Liebmann (no. 535). 


ME Locuria PILosa (Mill.) Fawe. & Rendle, Fl. Jam. 5: 164. 1926 


Sida pilosa Mill. Gard. Dict. ed. 8. 1768. 
Melochia venosa Swartz, Prodr. Veg. Ind. Occ. 97. 1788. 

This species, likewise, has not been known from Mexico, but it was collected 
at Pacho by Liebmann (no. 11874). 


Diprmopanax Morortoront (Aubl.) Decaisne & Planch. Rev. Hort. IV. 3: 
109. 1854 


Panaz Morototoni Aubl. Pl. Guian. 949. 1775. 

This tree, of striking appearance, is frequent in some regions along the 
Atlantic coast of Central America, but has not been reported from Mexico. 
It was collected by Liebmann (no. 585) at Lacoba in June, 1842. 


PoLYCODIUM STAMINEUM (L.) Greene 


But a single species of Polycodium, P. Kunthianum (Klotzsch) C. B. 
Rob., has been known hitherto from Mexico. It grows in the states of 
Puebla and Hidalgo. In the spring of 1926 Mr. Robert Runyon collected 
(no. 844) at Santa Rita Ranch, Tamaulipas, altitude 1,500 meters, specimens 
which agree perfectly with the eastern forms of P. staminewm. ‘The species 
is frequent in some parts of eastern Texas, but its occurrence in Mexico was 
scarcely to be expected. 


PorautA AMARA Aubl. Pl. Guian. 394. pl. 151. 1775 


This genus of the Loganiaceae, consisting of a single species, has been 
reported from Brazil, Peru, and the Guianas, but not.from North America. 
A specimen of P. amara in the Copenhagen herbarium was collected at San 
Miguel, Costa Rica, May 21, 1857, by Wendland (no. 977). The collector’s 
notes state that the plant is a shrub 1 to 2 meters high, with yellow-green 
flowers. 


CALDERONIA SALVADORENSIS Standl. Journ. Washington Acad. Sci. 13: 
290. 1923 


This genus of Rubiaceae was described from Salvador, and is known also 
from British Honduras. It may now be reported for the first time from 
Mexico, where it was collected on the banks of the Chalchijapa River above 
Dos Rios, State of Veracruz, January 22, 1927, by C.D. Mell. The collector 
reports the vernacular name as “‘nazareno.” 
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‘Portlandia guatemalensis Standl., sp. nov. 


Shrub or small tree, the young branches glabrous, obtusely quadrangular 
or subterete, the internodes 1.5-3.5 cm. long; stipules short-connate, intra- 
petiolar, 5-6 mm. long, broadly triangular, cuspidate, persistent, glabrous; 
leaves opposite, the petioles slender, 1-2 cm. long, glabrous, shallowly canalicu- 
late on the upper surface; leaf blades oblong-elliptic, broadest at or near the 
middle, 9-16 cm. long, 3.5-6 cm. wide, narrowed to each end, acuminate, 
acute at base and decurrent, firm-chartaceous, deep green above, glabrous, 
beneath much paler, domatiate and short-barbate in the axils of the lateral 
nerves, elsewhere glabrous, the costa slender, salient, the lateral nerves about 
7 on each side, slender, prominent, ascending, subarcuate, obscurely an- 
astomosing near the margin; inflorescences axillary, long-pedunculate, about 
equaling the leaves, racemiform-paniculate, the flowers clustered at the end 
of the rachis and in pedunculate lateral clusters, the bracts leaflike, lanceolate 
or elliptic, petiolate, their blades 3-6.5 cm. long; pedicels 3-4 mm. long; 
hypanthium broadly turbinate, 2-2.5 mm. long; calyx lobes 5, distinct, linear- 
subulate, 1 cm. long, green, glabrous; corolla white, funnelform, glabrous, 4.5 
em. long, the tube very short, 2.5 mm. wide at base, the throat 2.5 cm. wide, 
the 5 lobes broadly ovate-triangular, obtuse, about 1.5 cm. long; stamens 
included, the filaments filiform, glabrous, 1 em. long, the anthers narrowly 
linear, 8 mm. long. 

Type in the U. S. National Herbarium, no. 1,081,354, collected in forest 
at Quebradas Secas, Alta Verapaz, Guatemala, altitude 750 meters, June 1, 
1920, by Harry Johnson (no. 282). 

Most species of Portlandia are West Indian. Two are known from Mexico. 
This is the first species to be reported from Central America. It is not very 


closely related to any other species of the genus. 


Houstonia drymarioides Standl., sp. nov. 


Perennial, with very slender rootstocks, the stems erect or decumbent, 
branched at base, glabrous, very slender, the plants 8-13 cm. high; stipules 
minute, laciniate; leaves mostly crowded at the base of the stem, the cauline 
ones much reduced and bractlike, many times exceeded by the internodes; 
basal leaves on puberulent petioles 1-2 mm. long, the blades rounded-oval to 
rounded-ovate, 5-7 mm. long, 4-5 mm. wide, obtuse, at base obtuse or rounded 
and abruptly short-decurrent, thin, scaberulous on the upper surface, glabrous 
beneath, the costa evident, the lateral nerves obsolete; flowers in lax cymes 
terminating the stems, the cymes 3 to many-flowered, the branches erect or 
strongly ascending, the pedicels filiform, 2.5-15 mm. long, glabrous; hy- 
panthium and calyx together scarcely 1 mm. long, glabrous, the calyx lobes 
triangular, acute, erect, equaling or exceeding the hypanthium; corolla 
funnelform, 3.5 mm. long, glabrous outside, the tube broadened upward, 
the lobes oblong, obtuse, shorter than the tube; capsule 2.5 mm. broad, two- 
thirds inferior, broader than long, subretuse, the free portion glabrous; seeds 
black, oval, 0.5 mm. long. 

Type in the U. 8S. National Herbarium, no. 1,315,865, collected on moun- 
tains south of Victoria, Tamaulipas, Mexico, altitude 1,000 meters, April 9, 
1926, by Robert Runyon (no. 870). Runyon & Tharp 4039, collected at the 
same time and place, also represents the species. 
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Houstonia drymarioides is related to H. gracilis Brandeg., of Veracruz, 
which has leafy stems, much larger leaves, and a slightly larger corolla. 


Arcytophyllum muticum (Wedd.) Standl. 


Hedyotis mutica Wedd. Chlor. And. 2: 43. 1857. 

To this Colombian species belong, apparently, sterile specimens collected 
on Cerro de las Vueltas, Costa Rica, at 3,000 meters, Standley & Valerio 
43618, 43677, 43859. This mperian, not reported heretofore from North 
America, is a prostrate ericoid shrub forming small dense mats in the péramos. 


Rondeletia Torresii Standl., sp. nov. 


Slender shrub 2.5-3.5 m. high, the branches subterete, brown, rimose, 
when young sparsely short-strigillose but soon glabrate, the internodes short 
. elongate; stipules triangular, cuspidate-attenuate, 3 mm. long, strigillose 

glabrate; leaves opposite, the petioles slender, 1.3-3 cm. long, sparsely 
strigillose or glabrate; leaf blades lance-oblong to ovate-oblong or elliptic, 
7.5-12 cm. long, 3-5.5 em. wide, abruptly acuminate or long-acuminate, the 
acumination often long, narrow, and falcate, at base subobtuse to acute, 
often abruptly decurrent, thin, deep green above, often lustrous, sparsely 
puberulent along the costa and often very sparsely short-pilose elsewhere, 
beneath paler, puberulent along the nerves, short-barbate in the axils of the 
nerves, the costa slender, prominent, the lateral nerves very slender, 6 or 7 
on each side, ascending, arcuate; inflorescence terminal, cymose-corymbose, 
long-pedunculate, usually many-flowered, lax, e qualing or shorter than the 
leaves, the bracts minute and inconspicuous; de er 2mm. long or shorter, 
most of the flowers sessile or nearly so; hypanthium oblong, 3 mm. long, 
densely whitish-strigillose, calyx lobes 4, 3 of them linear or subulate and 
1.5-2.5 mm. long, the fourth elliptic or ovate, obtuse, and 4-5. mm. long, 
green, minutely strigillose; corolla white, densely pubescent outside with 
minute whitish ascending hairs, glabrous within, the tube 13-14 mm. long, 
naked in the throat, slightly broadened upward, the 4 lobes rounded, 3 mm. 
long; anthers included. 
in the U. S. National Herbarium, no. 1,305,295, collected in wet 
forest at Viento Fresco, Province of Alajuela, Costa Rica, altitude about 
1,800 meters, February 13, 1926, by Paul C. Standley and Rubén Torres 
Rojas (no. 47839). No. 47859, from the same locality, represents this 


species. 
The nearest ally of Rondeletia Torresiz is the Costa Rican R. calycosa Donn. 
Smith, which has linear-lanceolate calyx lobes. 


Hillia Maxonii Standl., sp. nov. 


Epiphytic shrub 1-5 m. long, often weak and pendent, glabrous throughout, 
the branches stout, obtusely quadrangular, cinereous or blackish, the inter- 
nodes 3—J)4 mm. long; stipules caducous, broadly obovate, 12 mm. long, thin, 
rounded at apex; petioles very stout and broad, 3-4 mm. long, shallowly 
channeled on the upper surface; leaf blades oval to obovate-oval, 2-3.5 cm. 
long, 1-2 cm. wide, broadly rounded at apex, slightly narrowed to the very 
obtuse base, coriaceous, lustrous above, slightly paler and dull beneath, the 
costa and lateral nerves scarcely visible, the latter usually 3 on each side, 
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straight, ascending at a very acute angle; flowers terminal, solitary, sessile; 
hypanthium cylindric, slightly narrowed at base, 7 mm. long, 4 mm. thick, 
costate; calyx lobes 4, distinct, oblong-linear, 8 mm. long, rounded at apex, 
green; corolla white, the tube 5 cm. long, 3 mm. thick, the 4 lobes elliptic, 
nearly 2 cm. long, 7-10 mm. wide, obtuse; capsule cylindric, 3 em. long, the 
open — 8 mm. wide; seeds fusiform, 3 mm. long, brown, the hairs brown, 
1 cm. long. 

Type in the U. S. National Herbarium, no. 1,181,212, collected at Las 
Nubes, south of Managua, Nicaragua, altitude 800 to 900 meters, June 28, 
1923, by William R. Maxon (no. 7501). Here are referred also the following 
collections: 

Costa Rica: Las Nubes, Prov. San José, alt. 1,900 m., Standley 38472. 
Finca La Cima, north of El Copey, Prov. San José, alt. 2,200 m., Standley 
42771, 42599. Laguna de la Chonta, northeast of Santa Maria de Dota, 
Prov. San José, alt. 2,100 m., Standley 42187. 


Related to H. chiapensis Standl., which has much smaller, thinner leaves, 
shorter stipules, and narrower capsules. 

To H. chiapensis, which is known otherwise only from Chiapas, I have 
referred a collection by Prof. Juvenal Valerio and myself (no, 44733) from 
El Silencio, Guanacaste, Costa Rica, at 750 meters. 


Hillia palmana Standl., sp. nov. 


Epiphytic shrub, glabrous throughout, much branched, the older branches 


subterete, brownish, rimose, the younger ones obtusely quadrangular, green, 
slender, the internodes 5-30 mm. long; stipules thin and scarious, oblong or 
spatulate-oblong, 13-20 mm. long, rounded at apex, deciduous; leaves nearly 
sessile, the petiole 3 mm. long or shorter, stout, not sharply differentiated from 
the blade; leaf blades narrowly spatulate-oblong or oblong-cuneate 1.5-3.5 
em. long, 5-11 mm. wide, b ly rounded at apex, gradually narrowed to the 
long-attenuate base, ‘coriaceous, dull, dark green above, slightly paler beneath, 
the venation obsolete; corolla white, the tube 3.5 cm. long, 2.5 mm. thick, 
the 4 lobes suborbicular, 1 cm. long, broadly rounded at apex. 

Type in the U. 8. National Herbarium, no. 1,181,721, collected between 
La Palma and La Hondura, Province of San José, Costa Rica, altitude 1,500 
e — _ July 17, 1923, by William R. Maxon and Alfred D. Harvey 

no. 5). 


From H. Mazonz this plant is distinguished by its narrow leaves, long 
narrow stipules, and shorter corolla with broad lobes. 


Hillia Valerii Standl., sp. nov. * 


Epiphytic shrub about a meter high, glabrous throughout, much branched, 
the older branches terete, brown, the younger ones obtusely quadrangular, 
the stout internodes 5-30 mm. long; stipules spatulate-obovate, 2.8-4 em. 
long, caducous, broadly rounded at apex, thick and firm, brown; petioles 
stout, 5-10 mm. long; leaf blades obovate-oblong or narrowly obovate, 5-8 
em. long, 2-3.5 em. wide, broadly rounded at apex, gradually and cuneately 
long-attenuate to the base, decurrent upon the petiole, coriaceous, dull, deep 
green above, brownish beneath, the costa stout, prominent, the lateral nerves 
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evident, about 6 on each side, very slender, ascending obliquely, nearly 
straight ; flowers terminal, solitary, sessile; hypanthium cylindric, 1 cm. long, 
4 mm. thick, smooth; calyx lobes 4, distinct, ovate-oval, obtuse, green, un- 
equal, 4-5 mm. long; corolla white, the tube stout, 8 cm. long, 4 mm. thick 
near the base, 8 mm. thick in the throat, the 4 lobes oval, about 3 cm. long 
and 1.5 cm. wide, obtuse or rounded at apex; capsule columnar, terete, 
smooth, dark red-brown, straight or slightly curved, 6-7.5 cm. long, 8 mm. 
thick, narrowed at base. 

Type in the U. 8S. National Herbarium, no. 1,181,776, col'ected between 
La Palma and La Hondura, Province of San José, Costa Rica, altitude 1,500 
‘2 Le perm July 17, 1923, by William R. Maxon and Alfred D. Harvey 

no. m 

The vernacular name is “azaharcillo.” The following additional collec- 
tions may be cited, the first three evidently conspecific, the others sterile and 
possibly referable to a distinct species: 

Costa Rica: Cerros de Zurqui, Prov. Heredia, alt. 2,300 m., Standley & 
Valerio 50749. La Palma, Pee 12440 (J. D. Smith 7387). Yerba Buena, 
Prov. Heredia, Standley & Valerio 50151. Cerro de las Caricias, Prov. 
Heredia, alt. 2,300 m., Standley & Valerio 52409. Yerba Buena, Standley & 
Valerio 50144, 50234.  Cerros de Zurqui, Standley & Valerio 50691. 


This species is well marked by the very large flowers and stipules. Some 
of the specimens have been referred to the Jamaican H. tetrandra Swartz, a 
plant with much smaller flowers. 


Hillia loranthoides Standl., sp. nov. 


Epiphytic shrub 1 m. high, branched, glabrous throughout, the branches 
obtusely quadrangular, brown or grayish, with short internodes; stipules 
elliptic-oblong, 18 mm. long and 6-8 mm. wide, obtuse, slightly narrowed at 
base, thick and firm, green, caducous; petioles 6 mm. long or shorter, very 
thick and stout, not sharply differentiated from the blade; leaf blades elliptic 
or oblong-elliptic, 4.5-7 cm. long, 2-3 cm. wide, narrowed to the obtusish 
apex and base, decurrent upon the petiole, coriaceous, dull, the venation 
obsolete, the lateral nerves scarcely visible, about 4 on each side, obliquely 
ascending at a very narrow angle, nearly straight; flowers terminal, solitary, 
sessile; capsule cylindric, 3 cm. long, 7 mm. thick, slightly narrowed toward 
each end, smooth, olivaceous. 

Type in the U. 8. National Herbarium, no. 1,254,482, collected in moist 
forest at Quebrada Serena, southeast of Tilardn, Guanacaste, Costa Rica, 
altitude 700 meters, January 27, 1926, by Paul C. Standley and Juvenal 
Valerio (no. 46152). 

This is a relative of the West Indian H. parasitica Jacq., which has thinner, 
abruptly short-acuminate leaves, larger capsules, and thin stipules. The 
leaves of H. loranthoides resemble closely those of certain species of Phor- 
adendron and Loranthus segregates. 


Pentagonia hirsuta Standl., sp. nov. 


Young branches about 1 em. thick, hirsute; leaves sessile, broadly obovate, 
about 60 cm.-long and 27 em. wide, narrowed to the short-acuminate apex, 
rather abruptly narrowed below the middle to a narrow base about 3 cm. 
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wide, the base cordate-clasping, the auricles broadly rounded, 2 cm. wide, 
the blades entire, rather densely hirsute on both surfaces with slender spread- 
ing hairs, somewhat paler beneath, the costa salient, the lateral nerves slender, 
prominent, about 19 on each side, 1 to 3 times branched toward the margin; 
flowers sessile and clustered in the leaf axils; hypanthium densely hirsute; 
calyx about 24 mm. long, brown, membranaceous, hirsute with whitish 


Type in the U. 8S. National Herbarium, no. 938648, collected in forests 
above Tsaki, Talamanca, Costa Rica, altitude about 500 meters, March, 
1895, by A. Tonduz (no. 9415). 


The material consists of a single leaf and of a few flowers so mutilated that 
it is impossible to determine their characters. Pentagonia hirsuta is easily 
recognized by its hirsute pubescence. Most plants of the genus are glabrous 
or nearly so. 


Randia grandifolia (Donn. Smith) Stand. 
Basanacantha grandifolia Donn. Smith, Bot. Gaz. 55: 436. 1913. 


Posoqueria grandiflora Standl., sp. nov. 


Shrub 3-5 m. high, the branches terete or obtusely quadrangular, green, 
with short or elongate internodes, puberulent or scaberulous; stipules oblong, 
obtuse, nearly 2 cm. long, glabrous; petioles thick and stout, 7-20 mm. long, 
puberulent; leaf blades rounded-ovate to broadly elliptic or oblong-elliptic, 
12.5-36 cm. long, 8-21 cm. wide, rounded to obtuse at apex, sometimes 
abruptly short-acuminate, broadly rounded to acute at base, usually sub- 
coriaceous, deep green and glabrous above, beneath paler, very densely 
pubescent with minute spreading hairs, rather rough to the touch, the costa 
stout, salient, the lateral nerves 7-10 on each side, ascending, arcuate, the 
other venation obsolete; flowers borne in small dense terminal corymbs, the 
flowers pedicellate; hypanthium oblong-turbinate, 6 mm. long, glabrous; 
calyx 4 mm. long, shallowly lobate, the lobes broadly rounded, ciliolate; 
corolla white, glabrous outside, the tube slender, 19-22 cm. long, 3-5 mm. 
thick, the 5 lobes oblong, rounded at apex, 3.5-4 cm. long, 1-1.5 cm. wide 
minutely puberulent within, the throat white-villous; filaments exserted 
about 1.5 em., the anthers linear-oblong, puberulent, 8-10 mm. long, attenu- 
ate to the apex; fruit short-pedicellate, subglobose, green, about 7 cm. in 
diameter. 

Type in the U. 8. National Herbarium, no. 1,305,673, collected in wet 
thicket at Hamburg Finca on the Rfo Reventazén below El Cairo, Province 
of Limén, Costa Rica, altitude about 55 meters, February 19, 1926, by Paul 
C. Standley and Juvenal Valerio (no. 48706). The following additional 
collections have been seen: 

Costa Rica: Hamburg Finca, Standley & Valerio 48753. Finca Monte- 
cristo, below El Cairo, Standley & Valerio 48399. 


The West Indians of the banana plantations call the shrub “wild coffee.” 

Heretofore only one species of Posoqueria has been known from North 
America, the widely distributed P. latifolia (Rudge) Roem. & Schult. That 
differs from the present plant in being glabrous throughout, and in having 
much smaller flowers. 








Fetes pme Prone ot us 


— 


ii! ee ee ee Ce ee: el ee a ee Oe ea 

















MARCH 19, 1928: sSTANDLEY: NEW PLANTS FROM CENTRAL AMERICA 167 


Posoqueria Pittieri Standl., sp. nov. © 


Tree 15 m. high, glabrous throughout, the crown rounded, the trunk 60 
cm. in diameter at base, the branchlets thick and stout, ochraceous, the 
internodes 1-3.5 cm. long; stipules narrowly triangular, 7-10 mm. long, 
acute or acuminate, tardily deciduous; petioles 4-8 mm. long; leaf blades 
broadly obovate, 8-16 cm. long, 5~-9.5 em. wide, usually obtuse or rounded at 
apex, often abruptly short-acute, at base cuneate-acute to obtuse or rounded, 
membranaceous, drying blackish, lustrous, the costa and lateral nerves salient 
on both surfaces, the lateral nerves about 12 on each side, divergent at an 
angle of 65 degrees or more, the lower divergent nearly at a right angle, 
arcuate, irregularly anastomosing close to the margin; flowers in dense many- 
flowered short-pedunculate terminal corymbs, the bracts triangular, acute, 
2 mm. long; pedicels stout, 3 mm. long or shorter; hypanthium oblong- 
turbinate, 5 mm. long; calyx short-cupular, 2-2.5 mm. long, very shallowly 
lobate, the lobes apiculate; corolla ‘“‘orange-yellow’’ (only buds seen), the 
tube slender, 4.5-8 em. long, 2.5 mm. thick, the limb in bud globose-ovoid, 
= 8-9 mm. long and 6 mm. in diameter; fruit subglobose, about 7 em. 
ong. 

Type in the U. S. National Herbarium, no. 716696, collected near the 
hydrographic station on the Trinidad River, Canal Zone, Panama, May 17, 
1914, by H. Pittier (no. 6635). 


From P. latifolia this differs in its thin leaves, narrow acute stipules, 
and small corolla. The leaves of P. latifolia do not blacken in drying. 


Posoqueria obliquinervia Standl., sp. nov. 


Branchlets 4 mm. thick, glabrous; stipules not seen; petioles slender, 
1-1.5 cm. long, glabrous; leaf blades cuneate-obovate to oblanceolate-oblong, 
20-28 cm. long, 8-13.5 em. wide, rounded at apex and abruptly short-acute, 

or the apex sometimes acute, cuneately long-attenuate to the base and 
Gien membranaceous, drying blackish, short-barbate beneath in the 
axils of the lateral nerves, elsewhere glabrous, the costa and lateral nerves 
salient on both surfaces, slender, the lateral nerves about 13 on each side, 
ascending at an angle of about 40 degrees, nearly straight, laxly anastomosing 
near the margin, connected by the faint, nearly straight secondary nerves; 
flowers arranged in a dense many-flowered sessile terminal corymb, glabrous, 
the bracts triangular-acuminate, 2 mm. long; pedicels very short or the 
flowers sessile; hypanthium oblong-turbinate, 4-5 mm. long; calyx 2 mm. 
long, shailowly lobate, the lobes rounded, a pine in: corolla tube pes buds 
seen) slender, 12-18 mm. long, 1.5 mm. thic the limb in bud globose-ovoid, 
7 mm. long, 5 mm. in diameter, obtuse. 

Type in the U. 8. National Herbarium, no. 764158, collected in forests of 
the Rio Naranjo, Costa Rica, altitude 200 to 250 meters, March, 1893, by 
A. Tonduwz (no. 9528). 


This is clearly related to P. Pittiert, which it much resembles in general 
appearance. The venation of the leaves is so different in the two plants 
that I am confident! they represent distinct species. The flowers of P. 
obliquinervia are still in bud, but they appear ready to open, and it seems 
probable, therefore, that the length of the corolla will increase little, if at all, 
in anthesis. If this is the case, the flowers are much smaller than those of 
P. Pittieri. 
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Genipa venosa Standl. sp. nov. 


Tree 9-15 m. high, the ultimate branchlets stout, grayish, rimose, the 
internodes less than 1 cm. long, glabrate; petioles 3.5-4 cm. long, terete, 
narrowly canaliculate above, ferruginous-tomentose or glabrate; leaf blades 
obovate-oblong, 29-35 cm. long, 11.5-14 cm. wide, rounded or obtuse at apex and 
linear-cuspidate (cusp 1 cm. long, obtuse), gradually narrowed to the obtuse 
base, this slightly unequal, not decurrent, subcoriaceous, dull, glabrous or 
glabrate above, beneath brown-tomentose along the nerves or glabrate, 
elsewhere glabrous, the costa slender, salient, the lateral nerves about 24 on 
each side, ascending at an angle of about 60 degrees, nearly straight but 
arcuate toward the margin, slender, salient, parallel, anastomosing to form a 
collective nerve very close to the margin, the transverse nerves numerous, 
salient, straight or nearly so, parallel, connected by the close prominent 
reticulation of the ultimate nerves; inflorescence terminal, few-flowered, the 
branches very thick; fruit green, subglobose or oval, at maturity as much as 
10 cm. long or even larger, smooth, rounded at apex, borne on a thick pedicel 
1-1.5 cm. long. 

Type in the U. 8. National Herbarium, no. 1,254,013, collected in dense 
wet forest at El Arenal, Province of Guanacaste, Costa Rica, altitude 
485 ry January 18, 1926, by Paul C. Standley and Juvenal Valerio 
(no. 45269). 


Related to G. Mazonii Standl., of the Canal Zone, which has thin acute 
leaves, with less prominent venation, and very short petioles. From G. 
americana L. this Costa Rican tree differs in its long-petioled thick leaves 
with prominent venation. 


Faramea quercetorum Standl., sp. nov. 


Shrub or small tree 2.5-4.5 m. high, glabrous throughout; branches green, 
obtusely quadrangular, with short or elongate internodes; stipules short- 
connate, forming a shallowly bilobate sheath about 2 mm. long, persistent, 
green, the lobes tipped with a stiff subulate green cusp 4-5 mm. long; petioles 
stout, 2-4 mm. long; leaf blades elliptic to elliptic-oblong, 6.5-9.5 cm. long, 
2-4.5 em. wide, gradually or abruptly acuminate, the acumen broad, obtuse, 
at base acute or obtuse, subcoriaceous, dark yellowish green when dry, 
lustrous, especially when fresh, the costa slender, prominent on both surfaces, 
the lateral nerves prominulous beneath, about 9 on each side, divergent at a 
wide angle, subarcuate, irregularly anastomosing near the margins, the 
ultimate nerves evident, pale, laxly reticulate; flowers borne in terminal, 
sessile or short-pedunculate, about 5-flowered umbels; pedicels slender, 8-18 
mm. long; hypanthium globose-obovoid, 1.5 mm. long; calyx slightly over 1 
mm. long, truncate; corolla violet, the tube 13 mm. long, 2 mm. thick at base, 
3 mm. broad in the throat, the 4 lobes lance-oblong, obtuse, 8-10 mm. long; 
fruit depressed-globose, smooth, 8 mm. broad. 

Type in the U. 8. National Herbarium, no. 1,253,066, collected in wet 
oak forest near Quebradillas, about 7 km. north of Santa Maria de Dota, 
Province of San José, Costa Rica, altitude about 1,800 meters, December 24, 
1925, by Paul C. Standley (no. 42999). The following additional collections 
have been examined: 

Costa Rica: Quebradillas, Standley 42967, 43057, 43085. 
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This Costa Rican plant is related to F. ovalis Standl., of Panama. The 
latter has much broader leaves and a much smaller corolla. 


Faramea hondurae Standl., sp. nov. 


Shrub 3-4.5 m. high, glabrous throughout; branches slender, subterete, 
green, the internodes mostly 2.5-3.5 em. long; stipules sheathing, early 
deciduous, 3-4 mm. long; leaves opposite, the petioles 7-10 mm. long; leaf 
blades narrowly oblong or lance-oblong, broadest at the middle, 12-19 cm. 
long, 3-5 cm. wide, abruptly caudate-acuminate, the cusp linear, obtuse, 
1.5-2 em. long, at base acute, chartaceous, deep green above, the costa promi- 
nent, beneath slightly paler, the costa and lateral nerves slender, salient, the 
lateral nerves about 14 on each side, divaricate at a very wide angle, nearly 
straight, anastomosing near the margin to form a distinct regular collective 
nerve parallel with the margin, the ultimate nerves prominulous, laxly reticu- 
late; inflorescences terminal and also borne in the upper axils, sometimes 
bearing a large leaflike bract, cymose-paniculate, the panicles 5-6.5 cm. long, 
many-flowered ; bracts lance-subulate, 12 mm. long, deciduous; pedicels stout, 
2-3 mm. long; hypanthium turbinate, 1-1.5 mm. long; calyx broadly cam- 
panulate, 1-1.5 mm. long, shallowly 4lobate, green, the lobes rounded, 
apiculate; corolla white, salverform, 5 mm. long, the tube 2 mm. thick, 
poser broadened above, the 4 lobes oval-ovate, obtuse, erect, shorter than 

e tube. 

Type in the U. 8S. National Herbarium, no. 1,153,105, collected in wet 
forest at La Hondura, Province of San José, Costa Rica, altitude about 1,400 
meters, March 16, 1924, by Paul C. Standley (no. 37890). No. 36534, from 
the same locality, represents this species. 


Faramea hondurae somewhat suggests F. suerrensis Donn. Smith, also 
Costa Rican, but the latter has larger, more conspicuously nerved leaves, 
and a longer, more slender corolla. 


Faramea stenophylla Standl., sp. nov. 


Plant glabrous throughout; branches very slender, subterete, the inter- 
nodes 1.5-4 em. long, 1-1.5 mm. thick; stipules semiorbicular, 1.5 mm. long, 
rounded at apex and bearing a filiform cusp 2.5 mm. long, the cusp deciduous, 
but the stipules persistent; petioles slender, 3-6 mm. long; leaf blades linear- 
lanceolate, 4.5-8.5 cm. long, 7-11 mm. wide, very long-acuminate, the acumen 
linear, obtuse, attenuate to the acute base, firm-membranaceous, blackish 
when dry, lustrous, concolorous, the costa slender, prominent on both sur- 
faces, the lateral nerves very slender and inconspicuous, about 10 on each 
side, distant, irregularly anastomosing toward the margin; inflorescences 
terminal, 1-flowered, the peduncle slender, 2-10 mm. long, bearing at apex 
several subulate bracts 1.5-2 mm. long; pedicel slender, 8-14 mm. long; 
fruit globose, 7-8 mm. in diameter, smooth; calyx limb persistent, less than 
1 mm. long, truncate; seed 1, depressed-globose, pale brown, deeply excavate 
at base, 6-7 mm. broad. 

Type in the U. 8. National Herbarium, no. 1,208,399, collected on hills at 
Cuyamel, Honduras, March 29, 1924, by M. A. Carleton (no. 592). 


Easily recognized by the very narrow leaves and 1-flowered inflorescences. 
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BOTANY.—Siudies of Veneauelan Bignoniaceae.—II. Species of Am- 
philophium.! H. Prrrrer. Caracas, Venezuela. 


On revising our materials of this genus, it was found that the 
identification of one collection (Pittier no. 10401) with the Mexican 
Amphilophium molle Cham. & Schlecht. had been a hasty one, founded 
on superficial examination, and that the group referred to A. panni- 
culatum H. B. K. was also represented by two forms which may be 
considered as specifically distinct. 


KrEyY To THE VENEZUELAN SPECIES 


Rami et folia manifeste induta 
Calyx campanulatus, bilobus, lobi appendicula subaequantes; folia ovata 
vel ovato-oblonga, acuta vel breve acuminata supra scabra 
1. A. macrophyllum H. B. K. 
Calyx subglobosus, trilobus, lobi appendicula manifeste breviores; folia 
late ovata vel suborbiculares, longe acuminata, supra haud scabra 
2. A. mollicomum Pittier 
Rami et folia haud manifeste induta; calyx bilobus 
Calyx subglobosus, coriaceus; folia ovata, acuta vel breviter acuminata 


basi cordata; corolla 3-3.3 cm. longa 3. A. panniculatum H. B. K. 
Calyx campanulatus, membranosus; folia ovato-lanceolata, basi rotundata; 
corolla 44.2 cm. longa 4. A. xerophilum Pittier 


1. AMPHILOPHIUM MACROPHYLLUM H. B. K., Nov. Gen. & Sp. 3: 117. 1818 
Araaua: Vicinity of Colonia Tovar; flowers December (Karsten, typr). 


2. Amphilophium mollicomum Pittier, sp. ‘nov. 


Frutex scandens, ramis validis, hexagonis, angulis griseis minute pilosulis 
exceptis glabris, brunneis, lepidotis, ramulis lateralibus florigeris praecipue 
angulis fulvo-tomentosis; foliis ramulorum ut videtur conjugatis, modice 
petiolatis, petiolis angulosis, striatis, petiolulisque molliter denseque hirsutis, 
laminis late ovatis suborbicularibusve, basi truncatis vel leviter emarginatis, 
apicem longissime angusteque acuminatis acumine obtuso, utrinque lepidotis, 
supra opacis parce pilosis, subtus mollissimis, pilis simplicibus rufo-fulvescen- 
tibus vestitis; nervibus 5-6 supra imprimis subtus costaque prominulis; 
panicuiis elongatis, rachide pedunculis pedicellisque fulvo-tomentosis, pe- 
dunculis supremis simplicibus, inferioribus bifloribus, pedicellis pedunculis 
brevioribus; bracteis bracteolisque oblongo-linearibus, obtusis, tomentosis; 
ealyce coriaceo, bracteolis 2, caducis suffulto, subgloboso, extus lepidoto- 
tomentello, trilobato, lobis late triangularibus subacutis obtusisve, puberulis, 
appendiculis membranaceis, irregulariter sinuato-denticulatis, lobis longi- 
oribus; corolla extus minutissime puberuls, basi alba, apicem purpurascente, 
intus glabra, ad insertionem staminum corrugato-pulvinata; staminibus 
glaberrimis, thecis maturis haud divaricatis; disco pulvinato, crasso, verru- 
culoso, margine irregulariter lobato vel sinuato, lobulis reflexis; ovario late- 
raliter compresso, stylo villoso, basi incrassato, stigmatibus glabris, late 
ovalibus, apicem rotundatis.... . 


1 Studies of Venezuelan Bignoniaceae.—I appeared in this JournnaL 18: 61-66. 
1928. Received January 20, 1928. 
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Rami florentes circa 30 em. longi, basi 4-5 mm. diam. Petioli 3-3.5 em., 
petioluli 2 cm. longi; laminae 6-10 em. longae, 2.7-6.5 cm. latae. Panicula 
circa 16 cm. longa, 7-8 cm. lata. Pedunculi 1-2 cm., pedicelli 0.7-1 em. 
longi. Bracteae circa 1 em. longae, 1-2 mm. latae; bracteoli 0.8 mm. longi. 
Calyx circa 1 em. longus; lobuli 5 mm. longi, 5-8 mm. lati; appendicula 
cireiter 7 mm. longa. Corolla tota 2.7-3 em. longa; lobi 1.5—1.7 em. longi. 
Stamina 5-7 mm. supra basin corollae tubo innixa, minora 1.6 cm., majora 
1.8-2 cm. longa;‘staminodium 7 mm. longum. Discus 2 mm. altus. Ova- 
rium 5-6 mm. longum; stylus cum stigmate circa 2 cm. longus. 

Feperat District: Vicinity of Las Trincheras, 1000 m., on the old 
naga from Caracas to La Guaira; flowers July 20, 1922 (Pittier 10401, 
TYPE). 


This plant differs from Amphilophium molle Cham. & Schlecht. in its 
shorter petioles and petiolules, the long and narrowly acuminate leaf-blades, 
not heart-shaped at the base, and provided with an indument of simple 
hairs, the much shorter corolla, etc. It cannot be confused with A. macro- 
phyllum, on account of its trilobate calyx. 


3. AMPHILOPHIUM PANNICULATUM (L.) H. B. K. Nov. Gen & Sp. 3: 149. 
1818. 
ANZOATEGUI: Vicinity of Caripe and Monte Cocollar (Humboldt & 


Mrranpa: La Begonia, on the railway between Los Teques and Tejerias 
( Pittier 7559); Pfritu Valley, near Petare, 900 m. (Pittier 9877); La Malva, 
— Las Mostazas on the railroad between Los Teques and Tejerfas (Allart 
79). 
FrepreraL District: Near Macarao, on bushy slopes (Piitier 11566); 
hills above Antimano, 1000 m., climbing on bushes; fruits December—January 
( Pittier 12456, 12582). Flowers August to November. 


The capsule and seeds of this species do not seem to have been described 
completely yet. They are characterized as follows: 


Capsula ellipsoidea, depressa, 10-12 cm. longa, 44.5 cm. lata, 2-3 cm. 
crassa, basi attenuato-truncata, apice subobtusa, valvis sublignosis, septi- 
fragis, medium longitudinaliter sulcatis, verruculoso-rugosis. Semina pro 
loculo 45-50, pluri (5)-seriata, 1.1—-1.3 cm. longa, 4.5-5 em. lata, alis hyalinis. 


4. Amphilophium xerophilum Pittier, sp. nov. 


Frutex scandens, ramis annotinis hexagonis, gracilibus, glabris, juveniori- 
bus ramulisque interdum minutissime puberulis; foliis non bene evolutis, 
discoloribus, conjugatis vel cirrho trifurcato terminatis; petiolis gracilibus, 
angulatis, supra vix canaliculatis, minute pubescentibus, petiolulis profunde 
canaliculatis molliculis; laminis ovato-lanceolatis, basi rotundatis, apice 
acuminatis acumine subacuto, utrinque lepidotissimis, supra glaberrimis, 
sub‘us axillis venarum villosis exceptis glabris; costa venisque 5-6 subtus 
prominulis; P seus in apice ramulorum axillaris terminalibus, rachide 
anguloso pedunculisque simplicibus puberulis; bracteis bracteolisque lineari- 
lanceolatis plus minusve pubescentibus; calyce submembranoso, campanu- 
lato, puberulo-lepidoto, apice bilobulato, lobulis membranaceis subglabris, 
appendiculis lobulis subaequantibus; corolla purpurea, extus glabra, intus 
staminum basin dense furfuraceo-villosa; staminibus glabris, thecis haud 








| 
! 


172 JOURNAL OF THE WASHINGTON ACADEMY OF SCIENCES VOL. 18, NO. & 


divaricatis; staminodio brevi, apiculato; disco crassissimo, pulvinato, glabro; 
ovario dense rufo-tomentoso; stylo basi incrassato, puberulo, supra glabro; 
stigmatibus magnis, apicem sinuato-truncatis. 

Rami florentes 6-15 cm. longi, basi 2-3 mm. diam. Petioli 1.5-3 em., 
petioluli 0.8-2.5 cm. longi; laminae 3-7 cm. longae, 2-4 cm. latae. Paniculae 
(haud bene evolutae) circa 10 cm. longae. Pedunculi 0.7—-1.2 cm. longi. 
Bracteae 0.5-0.8 em. longae. Calyx 1.7-2 cm. longus, tubo 1 em. longo, 
lobulis appendiculique 0.5-0.6 cm. longis. Corolla 4~4.2 cm. longa, lobulis 
2.3 cm. longis. Stamina 7 mm. supra basin corollae innixa, majora 2.1, 
minora 1.9 cm. longa; staminodium 5-6 mm. longum. Discus 2 mm. altus. 
Ovarium 3.5 mm. longum, stylus 2.2 cm. longus; stigmata circa 5 mm. longa, 
4 mm. lata. 

Lara: Vicinity of Barquisimeto, in bushy savannas; flowers July 1925 
(José Saer d’ Héguert 253, TYPE.) 

This species is characterized by the scarcity of the indumentation, the 
shape, consistence and color of the leaves, which are abundantly covered with 
tiny scales, the calyx and corolla much longer than in the other Venezuelan 
species, and by the pronounced hairy band on the inside of the corolla at the 


insertion of the stamens. 


BOTANY.—The history of the Franklin tree, Franklinia alatamaha.' 
Epear T. WHerry, Bureau of Chemistry and Soils. 


The Franklin tree is one of the few members of the Camellia family 
(Ternstroemiaceae or Theaceae) which have survived the climatic and 
geographic changes of late Tertiary and Quaternary times on the North 
American continent. Although it is rather widely known as Gordonia 
pubescens L’Heriter, the arrangement of its stamens and the structure 
of its fruit are so different from those in other species of Gordonia 
that it seems better classed as the representative of a monotypic genus, 
its name then being Franklinia alatamaha Marshall. Considerable 
interest has been shown in this plant during recent years, largely 
owing to the fact that it has apparently become extinct in its native 
place, and is preserved only in cultivation. As the data concerning 
it which have been published in newspaper articles are not altogether 
accurate, and as inquiries regarding its history are continually being 
made by people who do not have access to the somewhat scattered 
literature upon it, a compilation of the main facts regarding it is here 
presented. 

In the year 1765 John Bartram, the first native American botanist, 
made a trip through the southeastern part of the United States, and in 
the course of it observed a new tree in the neighborhood of Fort 
Barrington, Georgia. The occurrence of this was described in 1791 
by his son, William Bartram,? in the following words: 


1 Received January 11, 1928. 
? Travels through North and South Carolina, etc. 16 and 466. 1791. 
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I sat off early in the morning [from Darien, Georgia, one day in May 1773], 
.. . and took the road up the northeast side of the Alatamaha to Fort 
Barrington. .. . On drawing near the fort, I was greatly delighted at the 
appearance of two new beautiful shrubs, in all their blooming graces. One 
of them appeared to be a species of Gordonia,* but the flowers are larger, 
and more fragrant than those of the Gordonia Lasianthus, and are sessile; 
the seed vessel is also very different. .... 

This very curious tree was first taken notice of about ten or twelve years 
ago, at this place, when I attended my father [John Bartram] on a botanical 
excursion late in the autumn. .... We never saw it grow in any other 
place, nor have I ever since seen it growing wild, in all my travels, from 
Pennsylvania to Point Coupé, on the banks of the Mississippi, which must 
be allowed a very singular and unaccountable circumstance; at this place 
there are two or three acres of ground where it grows plentifully. 


The footnote, indicated by the asterisk, gives, somewhat misspelled, 
the technical name which had meanwhile been assigned to the plant, 
Franklinia alatahama. [Should have been alatamaha.] 

The original name was given by Humphrey Marshall, a cousin of 
the Bartrams’, in the first American botanical work, the Arbustum 
Americanum, published in 1785. After describing its characters in 
detail, he gave the following account of its history: 


This newly discovered, rare, and elegant flowering shrub, was first ob- 
served by John Bartram when on botanical researches, on the Alatamaha 
river in Georgia, Anno 1760 [should have been 1765]; but was not brought 
into Pennsylvania till about fifteen [eight] years after, when his son, William 
Bartram, employed in the like pursuits, revisited the place where it had been 
before observed, and had the pleasing prospect of beholding it in its native 
soil, possessed with all its floral charms; and bearing ripe seeds at the same 
time; some of which he collected and. brought home, and raised several 
plants therefrom, which in four years time flowered, and in one year after 
perfected ripe seeds. 

. William Bartram . . . has chosen wf honour it with the name of 
that patron of sciences, and ‘truly great and distinguished character, Dr. 
Benjamin Franklin. The trivial name is added from the river, where alone 
it has been observed to grow naturally. It delights in a loose, sandy, and 
moist soil. 

The correspondence of the Bartrams and of Marshall with their 
various friends includes several references to Franklinia, but fails to 
mention further visits to the locality. However, Moses Marshall, 
a nephew of Humphry, found’ it there i in 1790, as recorded in a letter 
to Sir Joseph Banks ** 

In May last, I sat out upon a botanic tour, .. . to Augusta, and to 


Savannah town, and continuing southwest to the river Alatamaha in Georgia. 
I here found the Franklinia ... .” 


3 W. Daruineton, Memorials of Bartram and Marshall, 563. 1849. 
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Since that date, this plant has never been seen in its native place, 
nor has any other colony of it ever been discovered. In 1880 and 
1881 it was searched for by the South Carolina botanist, H. W. 
Ravenel,‘ at the instance of Professor C. 8. Sargent, but no trace of 
it was found. From that time to the present it has been repeatedly 
sought by collectors from the Arnold Arboretum, the Biltmore 
Herbarium, the U. 8. Department of Agriculture, and various nursery 
companies, without success. 

I have made three visits to the locality, and although I have been 
unable to locate the plant, the following observations may throw some 
light on its place of occurrence and the reasons for its disappearance. 
The region of interest is situated at the upper edge of the Everett City 
quadrangle, mapped by the United States Geological Survey in 1917. 
As there shown, a secondary road leads northwest from Cox Station 
on the Seaboard Air Line to Fort Barrington Ferry, on the Altamaha 
River (as it is now spelled, the last syllable being accented), a distance 
of four miles. Ravenel’s account of his visits shows clearly that he 
took this road, and his directions for finding the place have apparently 
been followed by all subsequent searchers. On reaching the swamp 
lying as shown on the map, between this road and Pinch’s Hill, he 
concluded that he had rediscovered Bartram’s locality of “two new 
beautiful shrubs in all their blooming graces,”’ because the second of 
these shrubs, easily identified by Bartram’s description as the Georgia- 
bark, Pinckneya pubens, grows here and nowhere else along the road. 
He overlooked, however, two important points. 

In the first place, it seems highly improbable that the secondary 
road in question was there in Bartram’s day, for it approaches the 
river gradually, whereas the builders of the fort—which has by now 
practically vanished—would surely have seen to it that the approach 
to this important point on the river was more or less perpendicular, so 
as to be better capable of military control. In my opinion, therefore, 
Bartram’s route deviated from that followed by Ravenel at Mc- 
Clendon School, ran east of the Sandhill Bay shown on the map, and 
swung toward the fort and ferry at some point near the north edge 
of the quadrangle, probably following the trail shown thereon as 
terminating in the midst of the woods north of the Sandhill Bay, but 
which actually extends out to the highway, and can be traversed by 
vehicles, at least in dry weather. The Georgia-bark grows along this 
trail, northwest of the Sandhill Bay. 


* American Naturalist, 16: 235. 1882. 
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That this was the colony of it which Bartram saw is indicated by 
another circumstance, the second point overlooked by Ravenel and 
subsequent visitors. A large and showy patch of the Sandhill Kalmia, 
Kalmia (Kalmiella) hirsuta, grows adjacent to the more southern 
(Ravenel’s) colony of Georgia-bark, but there is none near the more 
northern one, Bartram in the journal earlier referred to mentioned 
this Kalmia, but stated that it was observed, as a plant new to him, 
only after he had crossed the Fort Barrington Ferry, and had proceeded 
some distance farther southwest. The inference is plain that instead 
of the southern colony of Georgia-bark, it was the northern one that 
he saw, and that the Franklin tree grew with the latter. 

But apparently no Franklin tree is there now; so the question re- 
mains as to how it was exterminated. The letter of Moses Marshall, 
earlier quoted in part, concerned the shipping of various native Ameri- 
can plants to England, so no doubt a part of the colony was dug up 
for that purpose by Marshall and probably by others of his day, 
although that the “two or three acres’ of it reported by Bartram 
could have been thus removed seems improbable. However, many 
acres of land in the vicinity of the northern colony of Georgia-bark 
have been burned over and more or less cleared, and it may well have 
been that what the collectors left was destroyed in the course of these 
operations. 

That the species, and accordingly the genus Franklinia, has not 
become entirely extinct, is due then to the fortunate circumstance that 
a single one of the plants, transplanted by Bartram to an acid portion 
of his famous garden near Philadelphia, survived, and nurserymen, 
observing its ornamental value, took cuttings and brought it into the 
horticultural trade. Scores, if not hundreds, of plants from this 
source must have been distributed to various gardens, yet only a hand- 
ful of them succeeded, so the extinction of the species might be still 
threatened, but for a further discovery made in connection with it. 

In recent years it has been recognized that certain plants thrive 
best in soils possessing a moderate or high degree of acidity; that the 
Franklin tree belongs to this class is shown by two observations. In 
the first place, the soil of the immediate vicinity of its presumable 
native place is predominantly acid and the associated plants, es- 
pecially the Georgia-bark, are acid-loving. The relative failure of the 
tree in cultivation furnishes the second line of evidence. It has been 
found that those native species which are commonly reputed to be 
incapable of cultivation are as a rule the ones that prefer the more 
acid soils. The reason for this is that our ordinary horticultural 
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practices result in neutralizing acidity, and, contrary to popular ‘ 
opinion, the average garden soil is neutral or slightly alkaline rather — 
than acid. Actual tests of some of the few gardens in which the 
Franklin tree has chanced to thrive show that they are exceptional in 
exhibiting a distinct soil acidity, which has not been neutralized by 
fertilization or cultivation. Dr. Frederick V. Coville informs me that, 
suspecting the Franklin tree to be a plant of acid soils, he raised seed- 
lings successfully in such soils in 1911. The plants flowered in 1913. 
In 1912-13 he rooted cuttings in acid soils, with pronounced success, 
and in 1916 he sent small plants to the acid-soil nursery at Whitesbog, 
in the New Jersey pine-barrens. The trees have thrived there amaz- 
ingly; the largest is now about 10 feet high and bears hundreds of 
flowers each year. He has used this species in his experiments on the 
effect of aluminum sulfate on acid-soil plants.® 

There is a further point in connection with the Franklin tree, how- 
ever, which deserves study, namely the matter of seed production. 
Like certain other rare species, it seems to be nearly sterile to its own 
pollen, and the seeds produced as a result of self-pollination are seldom 
viable. If it is true that all the plants now in cultivation have arisen 
from cuttings taken from the single individual in Bartram’s garden, 
then carrying pollen from one to the other would be of no avail. If, 
however, descendants of the trees collected by Marshall or others exist 
cross-pollination could be expected to result in seed from which 
numerous new plants could be grown, and some of them might prove 
more vigorous and adaptable than is the present stock. With this in 
view I have been making an effort to track down every report of the 
presence of the species in hitherto unknown places. There are several 
specimens in old Philadelphia gardens, all apparently derived from the 
Bartram tree. One or two nurseries near New York City have sup- 
plied plants to estates in that vicinity, but they obtained their stock 
in the first place from Thomas Meehan and Sons, who utilized Bar- 
tram’s garden as their original source of cuttings. The single tree at 
Chevy Chase Circle, Washington, D. C., also came from Meehan’s. 
Many reports of the plant, it should be noted, have proved to be 
erroneous, either Gordonia lasianthus or a species of Magnolia having 
been mistaken for it. The hope may be expressed, however, that 
some day a descendant from another ancestor will be discovered, and 
the cross-pollination and production of seedlings in quantity may then 
become possible, representing the final step in the permanent preserva- 
tion of this interesting plant. 


5 The effect of aluminum sulphate on. . . acid-soil plants. Smiths. Rept. 1926: 373. 











